Application in South Asia." The aim of the event was to facilitate cross-country dialogues on efficient nutrient management in the region. The event saw participation from central and regional government representatives from policy and extension, private fertilizer companies and fertilizer federations, researchers from CGIAR centers, as well as representatives of the donor community. Participants came from India, Nepal, Bangladesh, and Sri Lanka. Interactive discussions were centred around three main themes: (a) cross-country learning and evidence sharing on policies and subsidies to promote balanced nutrient application, (b) market, policy, and product innovations in the fertilizer industry, and (c) learnings and insights on the development of innovative methods in research and extension targeted to farmers.
All four countries -Bangladesh, India, Nepal, and Sri Lanka -heavily subsidize urea. Sri Lanka subsidizes urea, phosphate, and potassium-based fertilizers at 78 percent, 83 percent, and 80 percent of the global market price in the 2019 market (Figure 1 ). Subsidies on P and K are smaller in Bangladesh and Nepal.
In India, subsidies on nitrogen-based fertilizers are also large and represent a substantial portion of the government's fiscal outlay. The current fertilizer subsidy regime in these countries appears to distort prices and farmers' incentives. A heavy subsidy on urea that ranges from 28 percent to 78 percent across countries, and little to no subsidy on micronutrients, appears to have led to an imbalanced application of fertilizers that can influence soil degradation in intensively cultivated areas of these countries. There have been major changes in fertilizer subsidies across the region over the last 25 years.
Bangladesh, Nepal, and Sri Lanka all experimented with abolishing or drastically reducing fertilizer subsidies, only to restore them after a few years. The impact of temporary abolition of these subsidies on farmers' welfare, farming practices, or balanced use of nutrients are not well documented. There has been little systematic analysis of the reasons for the abolition and subsequent reinstatement of fertilizer subsidies and their rates across the three countries. Understanding the reasons for these policy reversals could assist in devising more practical and economically sound policy recommendations. While abolishing subsidies may, in theory, be a desirable approach to correct for a long history of market distortions, it is unlikely to be politically feasible nor politically viable in South Asia.
Lesson 2: Abolition of fertilizer subsidies does not last
Unlike the other three countries, India never completely attempted to abolish fertilizer subsidies. However, the government of India decontrolled prices of phosphate and potash in 2011, resulting in a sharp increase in the retail prices of both nutrients. Following decontrol, the Government of India now fixes the total subsidy allocations for phosphate (P) and potash (K) fertilizers and permits retail prices to float with world prices. On the other hand, the retail price of urea continues to be controlled by the government.
CSISA's analysis of plot-level data on fertilizer use in India shows that the sharp increase in relative prices of P and K ( Figure 1 ) resulted in only small changes in the application rates of the two nutrients to rice and wheat ( Figure 2 ). Contrary to expectations, farmers' response to these changes in the relative prices of N (Urea), P (DAP), and K (MoP) fertilizers in India was surprisingly limited.
This lack of response to major changes in fertilizer subsidies suggests that rationalizing subsidies, though necessary, may not, by itself, lead to balanced application of fertilizers in India. This observation has important implications for other South Asian countries. Lack of information or understanding of crop nutrient requirements among policy planners and farmers is also a major problem. Besides correcting price incentives, there is a need for extension, backed by scientific research and recommendations, to nudge farmers to change behaviour regarding unbalanced and uneconomic fertilizer use.
Lesson 3: Farmers' response to sharp changes in fertilizer prices may be limited Fertilizer blends, both general and those customized for specific soils in specific locations, have emerged as a viable option to ensure complete plant nutrition and balanced soil nutrient application. There is now a considerable body of work dedicated to studying the best ways of producing and marketing custom blends that are based on agroecological and crop recommendations, in addition to digital soil mapping efforts led by CIMMYT in the region. Nepal also plans to set up its first fertilizer-blending plant, thus putting the issue of custom blends at centre-stage of the fertilizer policy debate in the region. With the proliferation of custom blends, the issue of how subsidies should be structured to promote the use of innovative products at an affordable price for smallholders also becomes important. While one solution is to subsidize end products, much like base fertilizers, there is a need for strong checks to ensure fertilizer blends are held to the same quality standards as other single-nutrient products. This does not mean that the SHC concept is a failed one. In independent projects, both IFPRI and PAD experimented with redesigning SHCs in Odisha and Gujarat. In both cases, simplifying the SHC and making it more user friendly led to significant improvement in the comprehension of soil health information. PAD and Adventz also found that repeated engagement with farmers through interactive call centers or personal visits by extension or fertilizer company staff can lead to increases in understanding of SHCs and a small, but significant, increase in the adoption of scientific soil fertility management recommendations. IRRI's experience of deploying app-based fertilizer recommendations to many farmers in different parts of India and Bangladesh also shows the need for a repeated engagement with farmers and field-level extension agents to increase understanding and generate impact. In other words, apps alone -no matter how advanced or comprehensive -are no substitute for educational efforts and dialogue with extension and farmers to advance improved nutrient management. Dr. Peter Crawford of CIMMYT also shared his experience of promoting balanced fertilizer use in Africa. He emphasized the need for farmers' needs assessments and human-centered design approaches while developing and delivering nutrient application recommendations and extension materials. prefer cash transfers to in-kind subsidies because the former does not distort prices. However, in Sri Lanka, the government continued to control fertilizer prices even after switching to DCT. During this period, prices of all three macronutrients remained equal, but at a level several times higher than before. Furthermore, while initially only paddy growers were eligible for the cash transfer, later, the government added a few more crops to the eligibility list.
Farmers were entitled to a subsidy for up to only two hectares of cultivated land.
These restrictions and targeting requirements created a heavy burden of data collection and monitoring for agricultural extension and monitoring, resulting in irregularities and delays in subsidy delivery. Participants in the workshop learned that many stakeholders were dissatisfied with this system -a realization that has implications for the rest of the region. The government of Sri Lanka also returned to the old system of price subsidies soon after losing local body elections in 2018.
Fertilizer prices in Sri Lanka are even lower now than they were before the introduction of cash transfers, with N, P, and K all sold at US$2.75 for a 50 kg bag. 
Lesson 6: Implementing direct cash transfer of fertilizer subsidies requires preparation
There is rapidly growing interest in organic farming in all the countries in the region. With changing food and preferences and growing incomes, consumer demand is to some extent shifting towards organically grown produce, for fruits and vegetables. Several provincial governments in India have made budgetary provisions for promotion of organic farming in their respective states 2 . Independent organic farm entrepreneurs have also emerged in peri-urban areas bordering big cities, catering to an increasingly health conscious urban clientele. As demand for organic farm produce grows, governments will need to respond with appropriate fiscal and regulatory instruments to support the industry. This is also an opportunity for fostering cross-country learning on farming practices that could enhance productivity and ensure prices for organic produce remain competitive and accessible 3 .
With the exception of Sri Lanka, workshop presenters and participants from India, Nepal, and Bangladesh -and especially those from the private sector -discussed their interest in growing organic fertilizer and compost markets. Although these products are likely to be best targeted to high-value horticultural and/or orchard crops as opposed to cereals in South Asia, organic amendments can over time improve soil structure, water holding capacity, and can contribute to nutrient retention and supply.
They therefore are an important tool in the maintenance of soil quality and in efforts to mitigate soil degradation. Participants discussed the high transactions costs and barriers to entry for organic fertilizer products. None of the countries participating in the policy dialogue offered subsidies for organic fertilizers, although there appears to be growing demand for these products. Production of organic fertilizers from municipal wastes, particularly from South Asia's population dense cities, may also serve an added advantage as a means of ecological waste management and recycling. Studies into the viability of these programs and policy and market support mechanisms could be beneficial, as interest in this subject appears to be growing.
Lesson 7: Interest in organic fertilizers and improved organic matter management is growing Unlike Sri Lanka, the Government of India plans to shift to cash transfers in a series of planned phases using new technologies to reduce transaction costs and irregularities. The government has installed point of sales (or POS) machines in all 0.22 million fertilizer retail outlets 1 . At present, farm input dealers have to validate all fertilizers sales to farmers using a biometric information unique identification document called Aadhar to control for leakages and fraud.
MicroSave, an Indian organization working closely with the government in monitoring the DBT system, shared results from its process evaluation of the implementation of Aadhar-linked fertilizer sales during the workshop. Poor internet connectivity has been a major challenge in the full implementation of Aadhar-linked sales of fertilizers. Aadhar cards are also not yet linked to land ownership records or soil health cards in most states. As a result, targeting of fertilizer subsidies and using cash transfers to promote recommended fertilizer rates and use remains a challenge.
Although theoretically promising, DBT of targeted subsidies therefore appears to be more challenging than universal subsidies. This is further complicated if operational landholding is used as the criterion for targeting because land records are not digitized and integrated with other farmer identity cards or citizen cards in most of South Asia. Similarly, there is a growing interest in organic fertilizers and compost markets, though awareness and evidence for the viability of these products and markets could benefit from thorough research and appropriate policy support. This is particularly important as these products could assist in reducing or reversing the pace of soil quality decline in the region. 
